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CLAIMS 



[Claim(s)] 
[Claim 1] 

General formula (1) 
X1-AH-X2 (1) 

[ — here, Ar1 expresses the radical, the divalent arylene radical, or the divalent divalent heterocycle radical with 
which it comes to combine two or more radicals chosen from an arylene radical and a divalent heterocycle 
radical through a hetero atom. X1 and X2 express a halogen atom, and even if these are the same, they may 
differ. ] 

It is characterized by coming out, making the monomer shown react with magnesium, and making the polymer 
which obtained the Grignard reaction agent, was made to carry out the polymerization of this reaction agent 
under existence of a transition metal complex, and was obtained react further under existence of the metal 
reaction agent chosen from the nickel complex, the univalent copper complex, and copper powder of zero **. 
-Ar1- 

The manufacture approach of a high molecular compound of coming out and having the repeat unit shown. 
[Claim 2] 

The manufacture approach of the high molecular compound according to claim 1 characterized by a metal 
reaction agent being the nickel complex of zero **. 
[Claim 3] 

The manufacture approach of a high molecular compound according to claim 1 or 2 that a halogen atom is 
characterized by being a chlorine atom, a bromine atom, or an iodine atom independently, respectively. 
[Claim 4] 

The manufacture approach of a high molecular compound according to claim 1 to 3 that a transition metal 
complex is characterized by being the complex of chromium, iron, cobalt, nickel, palladium, or copper. 
[Claim 5] 

The high molecular compound characterized by being manufactured by the manufacture approach according to 
claim 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



iDetailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacture approach (polymerization method) of a high molecular compound. 
[0002] 

[Description of the Prior Art] 

A high molecular compound, for example, the poly arylenes, is useful as a luminescent material etc., as the 
manufacture approach, dihalo arenes are made to react with magnesium, it is made into a Grignard reaction 
agent, for example, and the approach to which this reaction agent is made to react under transition metal 
complex existence, such as nickel (II) ******, is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, it was difficult to obtain the poly arylenes of the amount of macromolecules by the above-mentioned 
conventional approach. 

The purpose of this invention is to offer the approach of obtaining the poly arylenes of the amount of 

macromolecules. 

[0004] 

[Means for Solving the Problem] 

In order that this invention person etc. may solve the above-mentioned technical problem, as a result of 
inquiring wholeheartedly, dihalo arenes Further the polymer which make it react with magnesium, and consider as 
a Grignard reaction agent, and this reaction agent is made to react under existence of a transition metal 
complex, and is obtained The nickel complex of zero **, A header and this invention were completed for the poly 
arylenes of the amount of macromolecules being obtained by making it react under existence of the metal 
reaction agent chosen from a univalent copper complex and copper powder. 
[0005] 

Namely, this invention, 
General formula (1) 
X1-Ar1-X2(1) 

[ — here, Ar1 shows the radical, the divalent arylene radical, or the divalent divalent heterocycle radical with 
which it comes to combine two or more radicals chosen from an arylene radical and a divalent heterocycle 
radical through a hetero atom. X1 and X2 show a halogen atom, and even if these are the same, they may 
differ. ] 

The polymer which was made to carry out the polymerization of the Grignard reaction agent which came out, 
and the monomer shown was made to react with magnesium, and was obtained under existence of a transition 
metal complex, and was obtained is made to react further under existence of the metal reaction agent chosen 
from the nickel complex, the univalent copper complex, and copper powder of zero **. 
-Ar1- 

It is related with the high molecular compound manufactured by the manufacture approach of a high molecular 

compound of coming out and having the repeat unit shown, and this manufacture approach. 

[0006] 

[Embodiment of the Invention] 

In the manufacture approach of this invention, one kind or two kinds or more are used for the monomer shown 

by the above-mentioned formula (1) as a raw material. 

[0007] 

In the above-mentioned formula (1), X1 and X2 express a halogen atom. 

http://www4.ipdl. inpit.gojp/cgi-bin/tran_web^cgLejje 2007/08/20 



JP.2OO4-083637.A [DETAILED DESCRIPTION] 



2/16 ^— v 



As' a halogen atom, a chlorine atom, a bromine atom, and an iodine atom are mentioned, for example. Although 
you may differ even if X1 "an d X2* are the same, the same thing is desirable in respect of the ease of manufacture 
of a monomer. 
[0008] 

In the above-mentioned formula (1), Ar1 shows the radical, the divalent arylene radical, or the divalent divalent 
heterocycle radical with which it comes to combine two or more radicals chosen from an arylene radical and a 
divalent heterocycle radical through a hetero atom. These radicals may have substituents, such as an alkyl 
group, an alkoxy group, an alkylthio group, an alkyl silyl radical, an alkylamino radical, an aryl group, an aryloxy 
group, an aryl silyl radical, an arylated alkyl radical, an aryl alkoxy group, an arylated alkyl silyl radical, an aryl 
alkenyl radical, an aryl alkynyl group, an arylamino radical, a univalent heterocycle radical, and a cyano group. 
[0009] 

In this invention, an arylene radical means the group excluding two hydrogen atoms from aromatic hydrocarbon, 
and what a thing with the condensed ring, the independent benzene ring, or the two or more condensed rings 
combined through radicals, such as direct or vinylene, is contained. The carbon number of a non-permuted 
arylene radical is usually six to about 60. 
[0010] 

As an arylene radical, a phenylene group (for example, formulas 1-3 of the following figure), a naphthalene diyl 
radical (formulas 4-13 of the following figure), an anthracenylene group (formulas 14-19 of the following figure), a 
biphenylene radical (formulas 20-25 of the following figure), a triphenylene radical (formulas 26-28 of the 
following figure), a condensed-ring compound radical (formulas 29-38 of the following figure), etc. are illustrated. 
A phenylene group, a biphenylene radical, and a fluorene diyl radical (formulas 36-38 of the following figure) are 
desirable especially. 
[0011] 










[0012] 
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[0016] 

In the above 1 -38, R shows a hydrogen atom, an alkyl group, an alkoxy group, an alkylthio group, an alkyl silyl 
radical, an alkylamino radical, an aryl group, an aryloxy group, an arylated alkyl radical, an aryl alkoxy group, an 
aryl alkenyl radical, an aryl alkynyl group, an arylamino radical, a univalent heterocycle radical, or a cyano group 
independently, respectively. 
[0017] 

A straight chain, branching, or annular any is sufficient as an alkyl group, and a carbon number is usually one to 
about 20 here. Specifically A methyl group, an ethyl group, a propyl group, i-propyl group, butyl, and i-butyl, t- 
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butyl, a pentyl radical, a hexyl group, a cyclohexyl radical, a heptyl radical, An octyl radical, a 2-ethylhexyl radical, 
a nonyl radical, a decyl group, 3, 7-dimethyl octyl radical, a lauryl radical, etc. are mentioned, and pentyl radical, 
hexyl group, octyl radical, 2-ethylhexyl radical, decyl group, 3, and 7-dimethyl octyl radical is desirable. 
[0018] 

A straight chain, branching, or annular any is sufficient as an alkoxy group, and a carbon number is usually one to 
about 20. Specifically A methoxy group, an ethoxy radical, a propyloxy radical, and i-propyloxy radical, A butoxy 
radical, an i-butoxy radical, a t-butoxy radical, a pentyloxy radical, A hexyloxy radical, a cyclohexyloxy radical, a 
heptyloxy radical, an octyloxy radical, 2-ethylhexyloxy radical, a nonyloxy radical, a decyloxy radical, 3, 7- 
dimethyl octyloxy radical, A lauryl oxy-radical etc. is mentioned and pentyloxy radical, hexyloxy radical, octyloxy 
radical, 2-ethylhexyloxy radical, decyloxy radical, 3, and 7-dimethyl octyloxy radical is desirable. 
[0019] 

A straight chain, branching, or annular any is sufficient as an alkylthio group, and a carbon number is usually one 
to about 20. Specifically A methylthio radical, an ethyl thio radical, a propyl thio radical, and i-propyl thio radical, 
A butyl thio radical, i-butyl thio radical, t-butyl thio radical, a pentyl thio radical, A hexyl thio radical, a cyclohexyl 
thio radical, a heptyl thio radical, an octylthio radical, A 2-ethylhexyl thio radical, a nonyl thio radical, a 
DESHIRUCHIO radical, 3, 7-dimethyl octylthio radical, A laurylthio radical etc. is mentioned and pentyl thio 
radical, hexyl thio radical, octylthio radical, 2-ethylhexyl thio radical, DESHIRUCHIO radical, 3, and 7-dimethyl 
octylthio radical is desirable. 
[0020] 

A straight chain, branching, or annular any is sufficient as an alkyl silyl radical, and a carbon number is usually 
one to about 60. Specifically A methyl silyl radical, an ethyl silyl radical, a propyl silyl radical, and i-propyl silyl 
radical, A butylsilyl radical, i-butylsilyl radical, t-butylsilyl radical, a pentyl silyl radical, A hexyl silyl radical, a 
cyclohexyl silyl radical, a heptyl silyl radical, an octyl silyl radical, A 2-ethylhexyl silyl radical, a nonyl silyl radical, 
a DESHIRU silyl radical, 3, 7-dimethyl octyl silyl radical, A lauryl silyl radical, a trimethylsilyl radical, an ethyl 
dimethylsilyl radical, A propyl dimethylsilyl radical, i-propyl dimethylsilyl radical, a butyldimethylsilyl radical, t- 
butyldimethylsilyl radical, a pentyl dimethylsilyl radical, a hexyl dimethylsilyl radical, A heptyl dimethylsilyl radical, 
an octyl dimethylsilyl radical, a 2-ethylhexyl-dimethylsilyl radical, A nonyl dimethylsilyl radical, a DESHIRU 
dimethylsilyl radical, 3, a 7-dimethyl octyl-dimethylsilyl radical, A lauryl dimethylsilyl radical etc. is mentioned. A 
pentyl silyl radical, a hexyl silyl radical, An octyl silyl radical, a 2-ethylhexyl silyl radical, a DESHIRU silyl radical, 
A 3, 7-dimethyl octyl silyl radical, pentyl dimethylsilyl radical, hexyl dimethylsilyl radical, octyl dimethylsilyl 
radical, 2-ethylhexyl-dimethylsilyl radical, DESHIRU dimethylsilyl radical, 3, and 7-dimethyl octyl-dimethylsilyl 
radical is desirable. 
[0021] 

A straight chain, branching, or annular any is sufficient as an alkylamino radical, a monoalkylamino radical or a 
dialkylamino radical is sufficient, and a carbon number is usually one to about 40. Specifically A methylamino 
radical, a dimethylamino radical, an ethylamino radical, a diethylamino radical, A propylamine radical, i- 
propylamino radical, a butylamino radical, and i-butylamino radical, t-butylamino radical, a pentylamino radical, a 
hexylamino radical, a cyclohexylamino radical, The heptyl amino group, the octyl amino group, the 2-ethylhexyl 
amino group, The nonyl amino group, the DESHIRU amino group, 3, 7-dimethyl octyl amino group, the lauryl 
amino group, etc. are mentioned, and pentylamino radical, hexylamino radical, octyl amino-group, 2-ethylhexyl 
amino-group, DESHIRU amino-group, 3, and 7-dimethyl octyl amino group is desirable. 
[0022] 

An aryl group is usually six to about 60, and, specifically, a carbon number is a phenyl group, and C1 - C12 
alkoxyphenyl radical (it is shown that C1-C12 are carbon numbers 1-12.). the same is said of the following. C1 - 
C12 alkylphenyl radical, 1-naphthyl group, 2-naphthyl group, etc. are illustrated — C1 - C12 alkoxyphenyl 
radical, and C1 - C12 alkylphenyl radical are desirable. 
[0023] 

the carbon number of an aryloxy group is usually six to about 60, and, specifically, a phenoxy group, C1 - a C12 
alkoxy phenoxy group, C1 - C12 alkyl phenoxy group, a 1 -naphthyloxy radical, a 2-naphthyloxy radical, etc. are 
illustrated — C1 - a C12 alkoxy phenoxy group, and C1 - C12 alkyl phenoxy group are desirable. 
[0024] 

The carbon number of an arylated alkyl radical is usually seven to about 60. Specifically Phenyl - C1 - C12 alkyl 
group, C1 - C12 alkoxyphenyl - C1 - C12 alkyl group, C1 - C12 alkylphenyl - C1 - C12 alkyl group, 1-naphthyl - 
C1 - C12 alkyl group, 2-naphthyl - C1 - C12 alkyl group, etc. are illustrated, and it is C1 - C12 alkoxyphenyl. - 
C1 - C12 alkyl group, C1 - C12 alkylphenyl - C1 - C12 alkyl group are desirable. 
[0025] 

The carbon number of an aryl alkoxy group is usually seven to about 60. Specifically Phenyl - C1 - C12 alkoxy 
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group, CV- C12 alkoxyphenyl - C1 - C12 alkoxy group, C1 - C12 alkylphenyl - C1 - C12 alkoxy group, 1- 
naphthyl - C1 - C12 alkoxy group, 2-naphthyl - C1 - C12 alkoxy group, etc. are illustrated, and it is C1 - C12 
alkoxyphenyl. - C1 - C12 alkoxy group, C1 - C12 alkylphenyl - C1 - C12 alkoxy group are desirable. 
[0026] 

The carbon number of an aryl alkenyl radical is usually seven to about 60. Specifically Phenyl - C2 - C12 alkenyl 
radical, C1 - C12 alkoxyphenyl - C2 - C12 alkenyl radical, C1 - C12 alkylphenyl - C2 - C12 alkenyl radical, 1- 
naphthyl - C2 - C12 alkenyl radical, 2-naphthyl - C2 - C12 alkenyl radical, etc. are illustrated, and it is C1 - C12 
alkoxyphenyl. - C2 - C12 alkenyl radical, C1 - C12 alkylphenyl - C2 - C12 alkenyl radical are desirable. 
[0027] 

The carbon number of an aryl alkynyl group is usually seven to about 60. Specifically Phenyl - C2 - C12 alkynyl 
group, C1 - C12 alkoxyphenyl - C2 - C12 alkynyl group, C1 - C12 alkylphenyl - C2 - C12 alkynyl group, 1- 
naphthyl - C1 - C12 alkynyl group, 2-naphthyl - C2 - C12 alkynyl group, etc. are illustrated, and it is C1 - C12 
alkoxyphenyl. - C2 - C12 alkenyl radical, C1 - C12 alkylphenyl - C2 - C12 alkenyl radical are desirable. 
[0028] 

It is usually six to about 60, and a phenylamino radical, a diphenylamino radical, C1 - a C12 alkoxy phenylamino 
radical, the JI (C1 - C12 alkoxyphenyl) amino group, the JI (C1 - C12 alkylphenyl) amino group, 1 -naphthyl 
amino group, 2-naphthyl amino group, etc. are illustrated, and C1 - C12 alkyl phenylamino radical, and the JI (C1 
- C12 alkylphenyl) amino group of a carbon number are [ an arylamino radical ] desirable. 
[0029] 

It is usually three to about 60, and a thienyl group, C1 - C12 alkyl thienyl group, a pyrrolyl radical, a furil radical, 
a pyridyl radical, C1 - C12 alkyl pyridyl radical, etc. are illustrated, and, specifically, a thienyl group, C1 - C12 
alkyl thienyl group, a pyridyl radical, and C1 - C12 alkyl pyridyl radical of a carbon number are [ a univalent 
heterocycle radical ] desirable. 
[0030] 

In the above-mentioned example, although it has two or more R in one structure expression, they may be the 
same and may differ. In order to raise the solubility to a solvent, it is desirable that at least one of the R is not a 
hydrogen atom, and it is desirable that there is little symmetric property of the configuration of a repeat unit. 
Moreover, two or more R may connect and the ring may be formed. 

In the radical which contains an alkyl group among R, these alkyl groups may be a straight chain, branching, 
annular either, or those combination, and when it is not a straight chain, an isoamyl radical, a 2-ethylhexyl 
radical, 3, 7-dimethyl octyl radical, a cyclohexyl radical, 4-C1 - C12 alkyl cyclohexyl radical, etc. are illustrated. 
In order to raise the solubility to the solvent of the high molecular compound of this invention, it is desirable that 
the radical containing the alkyl group which has annular or branching or more in one of R is contained. 
Moreover, this alkyl group may be interrupted for the radical which passes and contains a terrorism atom or a 
hetero atom in the radical in which R contains an alkyl group. As a hetero atom, an oxygen atom, a sulfur atom, a 
nitrogen atom, etc. are illustrated here. 

As a radical containing a hetero atom or a hetero atom, the following radicals are mentioned, for example. 
[0031] 

Ro Ro Rq O 

I I I 



-O- — S- — N- — B- -Si— -C 

I 

o o o o 



C-O— — O-C- — N— C- — C-N— 

I I 
R 3 R 3 



Here, as R3, a hydrogen atom, the alkyl group of carbon numbers 1 -20, the aryl group of carbon numbers 6-60, 

and the univalent heterocycle radical of carbon numbers, 3-60 are mentioned, for example. 

[0032] 

In this invention, a divalent heterocycle radical means the remaining atomic group excluding two hydrogen atoms 
from the heterocyclic compound. The carbon number of a divalent non-permuted heterocycle radical is usually 
three to about 60. 
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A heterocyclic compound means that to which the element which constitutes a ring among organic compounds 
with ring type structure contains" hetero atoms, such as not only a carbon atom but oxygen, sulfur, nitrogen, 
Lynn, boron, an arsenic, etc., in endocyclic here. 

As a divalent heterocycle radical, the following are mentioned, for example. 

The divalent heterocycle radical which contains nitrogen as a hetero atom; a pyridine diyl radical (formulas 39-44 
of the following figure), a diaza phenylene group (formulas 45-48 of the following figure), a quinoline diyl radical 
(formulas 49-63 of the following figure), a quinoxaline diyl radical (formulas 64-68 of the following figure), an 
acridine diyl radical (formulas 69-72 of the following figure), a bipyridyl diyl radical (formulas 73-75 of the 
following figure), a phenanthroline diyl radical (formulas 76-78 of the following figure), etc. 
The radical which has fluorene structure including a silicon, nitrogen, sulfur, a selenium, etc. as a hetero atom 
(formulas 79-93 of the following figure). 

Five-membered ring heterocycle radical which contains a silicon, nitrogen, sulfur, a selenium, etc. as a hetero 
atom : (formulas 94-98 of the following figure) 

Five-membered ring condensation heterocycle radical: (formulas 99-108 of the following figure) which contains a 
silicon, nitrogen, sulfur, a selenium, etc. as a hetero atom, benzothiadiazole -4, 7— diyl radical and benzoxadiazole 
-4, 7— diyl radical. 

: (formulas 109-110 of the following figure) the radical which joins together according to the alpha position of the 
hetero atom by the five-membered ring heterocycle radical which contains a silicon, nitrogen, sulfur, a selenium, 
etc. as a hetero atom, and has become a dimer and oligomer 

Radical combined with the phenyl group according to the alpha position of the hetero atom by the five- 
membered ring heterocycle radical which contains a silicon, nitrogen, sulfur, a selenium, etc. as a hetero atom : 
(formulas 111-117 of the following figure) 
[0033] 




[0035] 
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[0039] 
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[0040] 
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[0041] 



R R 




[0042] 

In the above-mentioned formulas 39-117, R expresses the same semantics as the above. 
[0043] 

The carbon number of the thing which is not permuted [ of the divalent radical with which it comes to combine 
two or more radicals chosen from an arylene radical and a divalent heterocycle radical in Ar1 through a hetero 
atom ] is usually six to about 60. 

As a hetero atom in this divalent radical, trivalent hetero atoms, such as divalent hetero atoms, such as for 
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example, an oxygen atom and a sulfur atom, a nitrogen atom, and a boron atom, are mentioned. This divalent 

radical may contain two or more* hetero atoms. 

[0044] 

As this divalent radical, the radical shown by the following general formula (a) is mentioned, for example. 

Y — (Ar3)n , t N 

(Rl)ra 





[0045] 

Ar2 and Ar3 express an arylene radical or a divalent heterocycle radical independently among a formula, 
respectively. Y shows a divalent or trivalent hetero atom. R1 expresses an aryl group or a univalent heterocycle 
radical. When Y is a divalent hetero atom, it is m= 0, and it is m= 1 when Y is a trivalent hetero atom, n is the 
integer of 0 to 3. When n is two or more, even if two or more Ar3 is the same, it may differ, p is 1 or 2. 
When p is 2, even if two Ar(s)2 are the same, they may differ, even if two or more Ar3 is the same, they may 
differ, even if two Y is the same, they may differ, and even if two m is the same, they may differ. 
[0046] 

In the above-mentioned divalent radical, the radical n is indicated to be for p by 1 as that whose Y is a divalent 
hetero atom in 1 a bottom type (3) or (4), for example is mentioned. Specifically, (the formula 1 18 and ceremony 
1 19) of the following figure are held. 

In the above-mentioned divalent radical, the radical n is indicated to be for p by 1 as that whose Y is a trivalent 
hetero atom in 1 a bottom type (5) or (6), for example is mentioned. Specifically, (the formula 120, the formula 
122, and ceremony 124) of the following figure are held. 

— Ar 4 — Q-Ar 5 (3) 



— Ar 6 — S-Ar 7 (4) 



— Ar 8 — N-Ar 9 (5) 



Ar 



10 



■Ar lT -B-Ar 12 — (6) 
Ar 13 



(Ar4-Ar9, and Ar1 1 and Ar12 express an arylene radical or a divalent heterocycle radical independently among a 
formula, respectively.) Ar10 and Ar1 1 An aryl group or a univalent heterocycle radical is expressed 
independently, respectively. 
[0047] 

In the above-mentioned divalent radical, (the formula 121, the formula 123, and ceremony 125) of the following 
figure are held by 1 as that whose Y n is a trivalent hetero atom in 2 for p. Moreover, the (ceremony 126) of the 
following figure is held as a radical combined although there also had n by 1 and Y also had the thing and p 
whose Y n is a trivalent hetero atom in 1 for p with the trivalent hetero atom by 0 1. 
[0048] 

In the above-mentioned divalent radical, the radical containing a phenylene group or a pyridine-diyl radical is 
desirable. 

Moreover, in the above-mentioned divalent radical, the divalent radical whose Y is a nitrogen atom is desirable, 
the divalent radical shown by the following formulas 120, 121, 126, and 127 is more desirable, and it is the above 
figure especially. Formula 121 The divalent radical shown is desirable. 
[0049] 
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[0050] 

The arylene radical contained in all the ingredients used as an EL luminescence ingredient from the former as 
Ar1, Two or more radicals chosen from a heterocycle radical, a divalent arylene radical, and a divalent divalent 
heterocycle radical may be divalent radicals which it comes to combine through a hetero atom. These 
ingredients for example It is indicated by W099/12989 WO00/55927 WO01/49769A1 WO01 / 49768A2, and 
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WO98/06773 US5,777,070 W099/54385 WO00/46321 US 6,1 69,1 63B1. 
[0051] 

When one kind of monomer shown by the general formula (1) as a monomer is used, a gay polymer is formed, and 

when two or more kinds are used, a random copolymer is usually formed. 

[0052] 

In the manufacture approach of this invention, first, one sort of monomers of the above-mentioned formula (1) 
or two sorts or more are made to react with magnesium, and a Grignard reaction agent is obtained (process 1). 
[0053] 

one mol of monomers the amount of magnesium is indicated to be by the formula (1) — receiving — usually — 
0.5 mols or more three mols or less 0.8 mols or more two mols or less are 0.9 mols or more 1.5 mols or less 
more preferably. 
[0054] 

A process 1 is usually carried out in an ether system solvent. 

As an ether system solvent, diisopropyl ether, a tetrahydrofuran, 1,4-dioxane, diphenyl ether, ethylene glycol 
wood ether, tert-butyl methyl ether, etc. are mentioned, for example. A tetrahydrofuran, 1,4-dioxane, etc. are 
desirable and especially a tetrahydrofuran is desirable. Moreover, an aromatic hydrocarbon system solvent and 
an aliphatic hydrocarbon system solvent may be mixed and used for the above-mentioned ether system solvent. 
As an aromatic hydrocarbon system solvent, benzene, toluene, a xylene, trimethyl benzene, tetramethyl benzene, 
butylbenzene, naphthalene, a tetralin, etc. are mentioned, for example, In order to obtain the polymer of the 
amount of giant molecules, toluene, a xylene, a tetralin, and tetramethyl benzene have good **** and especially 
desirable toluene. Moreover, as an aliphatic hydrocarbon system solvent, a hexane, a pentane, a cyclohexane, a 
decalin, etc. are mentioned and especially a hexane is desirable. 
[0055] 

A reaction is usually performed under inert gas ambient atmospheres, such as an argon and nitrogen, stirring. 

Although it will not be especially limited if reaction time and reaction temperature are conditions from which a 

Grignard reaction agent is obtained It is 2 - 10 hours at a room temperature (about 25 degrees C)., 

When X1 and X2 of a monomer are a chlorine atom, a reaction is usually slow, and in such a case, it is effective 

to heat at about 40-50 degrees C in early stages of a reaction. 

[0056] 

Next, the above-mentioned Grignard reaction agent is made to react under existence of a transition metal 
complex, and a polymer is obtained (process 2). 

As a transition metal complex, complexes, such as chromium, iron, cobalt, nickel, palladium, and copper, are 

mentioned. 

[0057] 

As a chromium complex, tetrakis (trimethylsilylmethyl) chromium (IV), triphenyl tris (tetrahydrofuran) chromium 
(III), and tetrakis (eta-allyl compound) 2 chromium (II) hexa carbonyl bis(eta-cyclopentadienyl) 2 chromium (I) 
etc. is raised here. 
[0058] 

An iron complex univalent [ as an iron complex /, such as iron complex; tetra-carbonyl bis(cyclopentadienyl) 2 
iron (I) of zero **, such as tetra-carbonyl (triphenyl phosphine) iron (0), ]; Chloro (eta-cyclopentadienyl) 
dicarbonyl iron (II), Divalent iron complexes, such as a 1 and 1'-(1, 3-propane diyl) ferrocene; trivalent iron 
complexes, such as a bis(eta-cyclopentadienyl) iron (III) hexa fluorophosphoric acid salt, etc. are raised. 
[0059] 

Divalent cobalt complexes, such as cobalt complex; bis(eta-cyclopentadienyl) cobalt (II) univalent [ as a cobalt 
complex /, such as cobalt complex; (eta-allyl compound) tricarbonyl cobalt (I) of zero **, such as hexa carbonyl 
bis(tri-n-butyl phosphine) 2 cobalt (0) and dodecacarbonyl 4 cobalt (0), ]; trivalent cobalt complexes, such as 
carbonyl (eta-cyclopentadienyl) diiodo cobalt (III), are mentioned. 
[0060] 

As a nickel complex, bis(1, 5-cyclo-octadiene) nickel (0), Bis(triphenyl phosphine) nickel (0), (Ethylene) nickel 
complex [ of zero **, such as tetrakis (triphenyl phosphine) nickel (0), ]; (eta-BUROMO) (mu-propenyl) — 
univalent nickel complex;, such as bis(t-butyl diisopropyl phosphine) 2 nickel (I), — dichloro (2 and 2'-bipyridine) 
nickel (II) — Divalent nickel complexes, such as dimethyl bis(trimethyl phosphine) nickel (II), tetra-methylenebis 
(triphenyl phosphine) nickel (II), and bis(eta-cyclopentadienyl) nickel (II), etc. are mentioned. 
[0061] 

As a palladium complex, divalent palladium complexes, such as palladium complex; acetic-acid palladium (II) of 
zero **, such as tetrakis (triphenyl phosphine) palladium (0) and bis(cyclo OKUTA -1, 5-diene) palladium (0), 
dichlorobis (benzonitrile) palladium (II), and dimethyl bis(triethyl phosphine) palladium (II), etc. are mentioned. 
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[0062] 

As a copper complex, univalent copper complexes, such as the tetrakis (acetonitrile) (copper I) hexa 
fluorophosphoric acid salt, phenyl copper, methyl bis(triphenyl phosphine) copper (I), methyl (2 and 2 -bipyridine) 
copper (I), and dichloro (1 ,3-butadiene) 2 copper (I), etc. are mentioned. 
[0063] 

A nickel complex is desirable among these complexes, and a divalent nickel complex is more desirable. 
[0064] 

one mol of monomers which the amount of catalysts is sufficient as the amount of a transition metal complex, 
and are shown by the formula (1) — receiving — usually — 0.00001 -mol or more 0.1 -mol or less extent — 
0.0001 mols or more 0.05 mols or less are 0.001 mols or more 0.02 mols or less more preferably. 
[0065] 

Although especially the concentration of the monomer shown by the formula (1) here is not limited, too much in 
low concentration It may become difficult to collect the generated high molecular compounds. Too much in high 
concentration the time of making into 100 % of the weight the sum total of a solvent, the monomer shown by the 
formula (1), metal magnesium, and a transition metal complex, since stirring might become difficult — desirable - 
- less than [ more than 0.05 % of the weight 40% % of the weight ] — it is 25 or less % of the weight 0.1 % of the 
weight or more more preferably. 
[0066] 

In a process 2, it reacts to the solution which usually contains the Grignard reaction agent obtained at the 
process 1 by adding a transition metal complex. You may react, after adding solvents other than the solvent 
further used at the process 1 to the solution containing the Grignard reaction agent obtained at the process 1 . 
Moreover, you may react, after distilling a solvent out of the solution of the Grignard reaction agent obtained at 
the process 1, and adding solvents other than the solvent used at the process 1. 
[0067] 

A reaction is usually performed under inert gas ambient atmospheres, such as an argon and nitrogen. 
About 50-150 degrees C of reaction temperature are desirable, and it is 70-120 degrees C more preferably. 
Although reaction time is usually about 0.5 - 100 hours, its less than 50 hours are desirable. 
[0068] 

Subsequently, the polymer obtained at the process 2 is made to react further under existence of the metal 
reaction agent chosen from the nickel complex, the univalent copper complex, and copper powder of zero ** 
(process 3). 
[0069] 

As a nickel complex of zero ** which can be used for a process 3, for example, bis(1, 5-cyclo-octadiene) nickel 
(0), bis(ethylene) (triphenyl phosphine) nickel (0), tetrakis (triphenyl phosphine) nickel, etc. are illustrated, and bis 
(1, 5-cyclo-octadiene) nickel (0) is desirable especially. 
[0070] 

The nickel complex of zero ** can also generate a univalent or divalent nickel complex in the system of reaction 
with a reducing agent. The aforementioned thing is mentioned as a univalent or divalent nickel complex. As a 
reducing agent, zinc, magnesium, a hydrazine, sodium hydride, and a lithium aluminum hydride are mentioned. 
[0071] 

0.00001 mols or more the 0.1 mols or less of 0.0001 mols or more the 0.05 mols or less of 0.001 mols or more 
the 0.02 mols or less of the amount of the zero ** nickel complex used are more preferably used to one mol of 
monomers shown by the formula (1). When too little [ the amount used ], it is in an inclination with little 
molecular weight. Although an upper limit is not restrictive, since it is in the inclination for after treatment to 
become difficult when there are too many amounts, it is desirable that it is 0.05 mols or less. 
[0072] 

Moreover, it is desirable from a viewpoint of the improvement in yield, and macromolecule quantification to add a 
neutral ligand. A neutral ligand is a ligand which has neither the anion nor the cation, tertiary phosphine ligands, 
such as nitrogen-containing ligand; triphenyl phosphine, such as 2, 2'-bipyridyl, 1, 10-phenanthroline, 
methylenebis oxazoline, N, and N'-tetramethylethylenediamine, a tritolyl phosphine, tributyl phosphine, and a 
triphenoxy phosphine, etc. are illustrated here, a nitrogen-containing ligand is desirable at versatility and a cheap 
point, and 2 and a 2'-bipyridyl are desirable especially in respect of high reactivity and high yield. Moreover, as 
the amount used, it is about 0.5-10 mols to one mol of nickel complexes of zero **, and 0.9 mols - 1.1 mols are 
usually desirable, when using a neutral ligand from a viewpoint of economical efficiency. 
[0073] 

The system which added the 2 and 2-bipyridyl to the system containing bis(1, 5-cyclo-octadiene) nickel (0) as a 
neutral ligand from the point of giant-molecule quantification of a polymer especially is desirable. 
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[0074] * 

As a univalent copper complex which can be used for a process 3, the iodine copper (I), copper(I) chloride, 
trifluoro methansulfonic acid copper (I) r copper cyanide, and thiophene-2-copper carboxylate (I) tetrakis 
(acetonitrile) (copper I) hexa fluorophosphoric acid salt is illustrated. 0.00001 mols or more 0.1 mols or less of 
0.0001 mols or more 0.05 mols or less of 0.001 mols or more 0.02 mols or less of charges of a univalent copper 
complex are more preferably used to one mol of monomers shown by the formula (1). When too little [ the 
amount used ], it is in an inclination with little molecular weight. Although an upper limit is not restrictive, since it 
is in the inclination for after treatment to become difficult when there are too many amounts, it is desirable that 
it is 0.05 mols or less. 
[0075] 

In the metal reaction agent used for a process 3, the nickel complex of zero ** is desirable. 
[0076] 

Any solvents can be used if it is a solvent stable under transition metal catalyst coexistence of zero **, such as 

an ether system solvent, an aromatic hydrocarbon system solvent, an aliphatic hydrocarbon system solvent, an 

amide system solvent, ester solvent, and ketone solvent, as a solvent used for a process 3. 

N, N'-dimethylacetamide, N, N'-dimethylformamide, N-methyl pyrrolidone, 1 ,3-dimethyl-2-imidazolidinone, etc. 

are mentioned here, and an amide system solvent has N, N'-dimethylformamide, and especially here desirable N- 

methyl pyrrolidone. 

[0077] 

Ethyl acetate, butyl propionate, benzoic-acid octyl, etc. are mentioned here, and ester solvent of ethyl acetate is 
here desirable. 

With a ketone solvent, an acetone, a diethyl ketone, methyl isobutyl ketone, an acetophenone, a benzophenone, 
etc. are mentioned here. In the semantics of the good solvent to a high molecular compound, a diethyl ketone 
and methyl isobutyl ketone are desirable. 

Moreover, as long as it does not check a polymerization reaction from a viewpoint which improves polymerization 
nature and solubility as a solvent, a mixed solvent with solvents other than an aromatic hydrocarbon system 
solvent and/or an ether system solvent, an aromatic hydrocarbon system solvent, and an ether system solvent 
may be used. 
[0078] 

A process 3 may be presented with the solution of the polymer adjusted at the process 2, once isolating a 
polymer from the solution of the polymer adjusted at the process 2, the isolated polymer can be dissolved in a 
solvent and a process 3 can be presented. Isolation of a polymer can be performed by supplying the reaction 
mixed liquor of a process 2 in the solvent which cannot melt polymers, such as ethanol and water, easily, and 
depositing a polymer. 
[0079] 

A reaction is usually performed under inert gas ambient atmospheres, such as an argon and nitrogen. 

Although especially reaction temperature is not limited, its about 50-150 degrees C are desirable, and its 70-120 

degrees C are more desirable. Although polymerization time amount is usually about 0.5 - 100 hours, its within 

50 hours after the point of a manufacturing cost are desirable. 

[0080] 

In the manufacture approach of this invention, separation actuation of common use, such as acid cleaning, alkali 
cleaning, neutralization, backwashing by water, organic solvent washing, reprecipitation, centrifugal separation, an 
extract, and a column chromatography, purification actuation, and actuation of desiccation and others may be 
presented with a high molecular compound after termination of a process 3 if needed. 

Since the purity affects a luminescence property when using the high molecular compound manufactured by the 
approach of this invention as luminescent material, such as a macromolecule light emitting device, in the 
manufacture approach of this invention, it is desirable to perform the above-mentioned separation actuation and 
purification actuation enough, and to remove an unreacted monomer, a by-product, catalyst residue, etc. enough. 

[0081] 
[Example] 

Although an example is hereafter shown in order to explain this invention to a detail further, this invention is not 
limited to these. 

Here, about weight average molecular weight and number average molecular weight, the average molecular 
weight of polystyrene conversion was calculated with gel permeation chromatography (GPC) by using N and N'- 
dimethylformamide as a solvent. 
[0082] 
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The example 1 of a comparison 

The room temperature was made to perform the mixture (for it to be 1 :9 at a mole ratio) of a PARAJI 
bromobenzene (1.1 8g, 5.0mmol) and meta-dibromo benzene (10.62g, 45mmol) t and the reaction of magnesium 
(1.33g, 54.7mmol) in an anhydrous tetrahydrofuran (50ml) by nitrogen-gas-atmosphere mind. 
When the reaction in this tetrahydrofuran was performed for 2 hours, magnesium disappeared. 
Then, dichloro (2 and 2 -bipyridine) nickel (II), and (50mg and 0.17mmol) were added to this tetrahydrofuran 
solution as a polymerization catalyst, and the reaction mixture which carries out a polymerization under 
nitrogen-gas-atmosphere mind and reflux conditions for 24 hours, and contains a polymer was obtained. In 
addition, filtration recovered precipitate, stirring this reaction solution in a lot of ethanol. 

After washing the obtained powder by dilute hydrochloric acid, water, and ethanol, the vacuum drying was carried 
out, and the 1.61 g polymer was obtained. The polymerization yield for which the elemental-analysis value of this 
polymer showed C;88.33% H;5.76% Br;4.42%, and it asked from carbon recovery was about 40%. Moreover, this 
polymer was meltable to N.N-dimethylformamide (DMF), and number average molecular weight and weight 
average molecular weight were Mn=1305 and Mw=2335 by GPC measurement, respectively. 
[0083] 
Example 1 

0.20g (End Br is equivalent to 0.1 1mmol) of polymers manufactured in the above-mentioned example 1 of a 
comparison was taken, and this copolymer was made to react in an N.N-dimethylformamide (DMF) (10ml) solvent 
for 24 hours at a bis(1, 5-cyclo-octadiene) nickel (0) (0.020g, 0.073mmol) and 2, and 2'-bipyridyl (0.01 1g, 
0.071 mmol) and 80 degrees C. After reaction termination, when 10ml of about 15% of aqueous ammonia was 
added to the reaction solution, precipitate of a polymer was obtained. After carrying out this precipitate a ** 
exception and washing with rare aqueous ammonia, dilute hydrochloric acid, water, and a methanol, the vacuum 
drying was carried out and the 0.1 5g high molecular compound was obtained. The elemental-analysis value of 
this high molecular compound was C;89.92% H;5.24% Br;0.57%, and number average molecular weight and weight 
average molecular weight were Mn=1890 and Mw=2880 by GPC measurement, respectively. Thus, it turned out 
that end halogens decrease in number and molecular weight increases. Thus, the obtained high molecular 
compound was meltable to DMF, chloroform, and dimethyl sulfoxide. 
[0084] 

[Effect of the Invention] 

The poly arylenes of the amount of macromolecules can be obtained by the manufacture approach of this 
invention. 
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;l/a + y7x-Jl/7^;i, v (C 1 -C 1 2 7^3 + y7x^) 757S, v (C i-C 1 2 7MJl/7xrjl/ 
) 7^7S, l-t7^7^/I> 2~t7f^7^ySS:WJS$n, C 1 -C 1 2 7MJI/7xZJ|/7^y 
v (Ci-Ci 2 7M^7xUW 7^7S«U^o 
[0 0 2 9] 

iffi©«*aistt, R*sm#3-6oaK"e*D» jumskk, fi^;n, ci-ci27Mj^x-m 

> tfnu;us, 7<jjh, trus^*, c i - c i 2 7M;nf u y;n&twj*sn, 5Pxx;i/S, C1-C1 

2 7J^;Pf xr;H, e'JyjH, C1-C1 27^1/tfU^HAWiLK 
[0 0 3 0] 

S> y^DA+yjH, 4 - C 1 - C 1 2 7M;k>^ PA+yJU&i: WK^tlSo #5B9i©iB#^ffc^tt<D* 
[0 0 3 1] 
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~ 6 0 <d 1 mommmmmtf ^n-s. 

[0 0 3 2] 

Af Dgf tbT. gi5i£^t?2fffi©}giilSS ; tfUv>-v-f;US (Ti©S3 9~44) . v71f 7x~ 1/>S 

(tbi©s:4 5~4 8) , * j u > v -r (Tia<7)5S;4 9~6 3) . ^y^-y-u >v-t;ps (T@os;6 4~6 8 

) . 7i"Jy>y-fJH (T@©S6 9~7 2) , tft'Jyil'y^ JH (T@®S;73~75) , 7it/hPU> 
SMJl'* (Ti©iS:7 6~7 8) . fci*. 

^xaflSTf tUTtt^*, ffitH. tl/>fii:£t*7;l/tl/>M5t1-5S (T@©S:7 9~9 3) „ 

^^nJ^TibTtt^*. S*. B&3t IrU 5 M»*gSji^S : (T0CDiC 9 4 ~ 9 8 ) 
^ajg^ i:lT(t^f> fitlt •fel/>^ l i:^^t?5M^ffi-&1t^aa : (TiOJC 9 9 ~ 1 0 8 ) . 

f7y*7 , /-f-4, 7 -SM ;Ht^>7tWy*7 , /-Jl/- 4, 7->M;US„ 

ArDgf iLKj-l,^, ^i}?, gtH. 1rU>fei^-g-tr5MS«*^ST-?-©'\^nl^^©Q!-(4T*S-a-L2a#:^ 
^-'J zfv— tc&oTt^-SS : (Tia©j?; 109-110) . 

-&LT^<5S: (TiCSil 1 1~1 1 7) 
[0 0 3 3] 
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[0 0 4 4] 

K2«<0»tum Will TIB— Hit (a) TSSft*I^*tf6ftS, 

^ — Ar 2 Y (Ar3> n 

(Rl)jn 

[0 0 4 5] 

SC*, A r 2*3<fctfA r 3 fl*n*nttliK7 U - U>SSfctt 2 ffi©«*»a€r*-r. YH 2*$fctt3l0'\ 
rPlf^^1- 0 R 1 tt7U— ;i/**fcHHiB©a3|f»XS*3bf . Y A< 2 Dgf fl)«^Hm= 0 Tfe 0 , 

Y^3ffiCD^^nJgCT<£>t§-&m= 1 T&£ 0 n»J0^6 3©ft»-C»*. n ffi 2 EUi A r 3 Tt> 

[0 0 4 6] 

±K2«G<OS<D + T, P^IT, ndUT, Ytf2f ©'Xf Dlf TJSfeOtim 08*. tf, Tj£ (3) 

(4) -nTjkzn&mtfmtfznzo mfcmz\t, rmco (sci 1 ststn 9) a**tf6ns. 

±fB2fffi<£>S<D4 3 T\ pdUT, njlUt, Y^Si^fPgfTSSfcOiLTIl T5£ (5) 

(6) Tssn^s^itf^ns, teio (SC120, S122, S124) a**tfstt*. 




— Ar 4 — 0-Ar 5 (3) 

-Ar 6 — S-Ar 7 (4) 

-Ar 8 — N-Ar 9 (5) 

Ar 10 

-Ar ir -B-Ar 12 — (6) 
Ar 13 

(SC^K Ar 4 -Ar 9 , Arn, Ar 12 tt*n*n»Afc7 U — U>**fctt 2ffi©||[*8!l***'r. Ar 

10^ Arii tt*n^nj»fifc7u-;u**&ttiffiott*iRa**-r. ) 

[0 0 4 7] 

±|E2ffi(DSc7)*T> pd*2~C\ n^lT, Yrt* 3 iBO^um? 1 LTH TH© (5S 1 2 1 , Sl2 

3, S125) J&**frf&n*. p#UT\ n^OT, Y*« 3 «<Da^ nJgTT$>£ fcCD 1 p fit 1 n*UT 

, Y^3ffiOA,7 L DlH : fTfeSfc*^'&LfcStLT«, T^]<£> (5U 2 6) A^tf^ns. 
[0 0 4 8] 

±f2 2ffi<2>*<D&a>Tte, 7x^l/>SSitttlfiJ y >-y^f & t * b ^ 

£fc> ±IB<£>2ffi<£>S<E>*T, Y**ft3fcIK^T**2ffi©Sa*#*L<, TIBS; 1 2 0, 1 2 1, 126, 127T 
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127 

[0 0 5 0] 

s»> 7u-i/ >a*3«fctx 2 <ffico«^ss^ sittniUftoi^foB? ^iT^^ntfi:^ 2 lost* 

^Tfei<, Cine>©«3Rttfi»JA«, WO 99/12989 WO 00/55927 WO01/49769A1 
WO 0 1 



2004-083637 



(15) 

/4 9 7 6 8A2 > WO 9 8/0 6 7 7 3 US 5, 7 7 7, 0 7 0 W09 9/5 4 3 8 5 WO0 0/4 6 3 
21 US 6, 1 6 9, 1 6 3Bll:|SSntWc 
[0 0 5 1] 

[0 0 5 2] 

*»*©«ifi#ftfc*5^Ttt, s?\ ±bsc (i) o*«^is^fc^2a«ji^v^^^r>A^sjs$-t±T^ur. 

ir-;i/R*aS»* (181) c 
[0 0 5 3] 

^if*i"5&<Dm\*. (1) TSSnsMftl^Hl^LT, If 0. 5 ^;H^± 3 ^I/^T, (ffiKIt 0 
. 8*;i^±2^;i/£TF, J;9£?£L<te, o. 9^e;ujk±i. 5WTtfc§, 
[0 0 5 4] 

^>-tf>, h;i/x>, +yi/>, hU^^;p^>if>, x h^*^;i/^>-t?>, y^;i^>-t:>> ±^^u>> ? h 

[0 0 5 5] 

sissii^ti^n^^frT&n^ #^ps£$n&^\ (2 stss) T2-1 o«hwt**. 

#m#:cox iarxx2««**B^T?**»^K:aa#R«a*iS<, z.<D&5itm&\ztt* kjkwmk, 4 0-5 or 

[0 0 5 6] 

&l;:±f2^Ux^-;i/£j£#J£M^^ (18 2) . 

«B»ilTll ^7nA, ft, 3AJ^, Xyir;k A'^v^A, *|fc£©i|ft;#«|*tf 5*1*. 
[0 0 5 7] 

C^[:^PA»LTH T*h^X ( h U * ; ?)Vi'V)V*?'M ^PA (IV) , hU7xZJl/hUX (r* h y 
tFP77» ZUA (III), ^-h^^X (?]-7U;H ~^nA (I I) , A^M-jl/t'X U-v^ 

D^>^vxx;i/> da (i) fciratfctfsn*. 

[0 0 5 8] 

X (y9D^>^yX-JH Zlft (I) ^lffiC0^#;^DD (^ -y^P^/^yXXJH i?*^#x;Pft ( 
II), 1, 1* - (1, 3 -yPA°>v-r;W 7xPt>§©2fOtt«* ; tfX ( 7) - D^>?yXXiH 

ft (i i i) ^t7Mau>8i#©3«^M^$tfe)n§c 

[0 0 5 9] 

3A*;i/ h»#d:bTit ^\^^*;i/^x;nfx (hu-n-7^MX7^» uray^n- (0) , K^##;i^x 
;na:m;n- (0) *©-tfp<B<on/t;n-»#: ; (t?-tu;u) hU*M-j^njn^ (i) 

$g#: ; tfX (r)-y^7D^>^yX 
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~)V) (II) »02«fiDa;^M|#;*;W«^ (7?-y^7P^>^yX-Jl/) y3-Hn/\*Jl/h (I 

I I) &<D3a<DU/Vlbi&fc1fi&VT*>tl2>o 
[0 0 6 0] 

-7Wm#(tl/TH ex (1, 5 -'>i7P*i7^^X» Xy^r;!/ (0) , (X5PU» t:X (hU7i^* 
X7^f» X^;i/ (0) , xh^*X (h'J7irMX7>f» (0) ^(7)if PfficD X y >r)\,mw ; ( 

T)-zfu=t) (u-zfu^-jl) MTs (t-yfj^v^Dt:MX7^» xx-/>Jr;i/ (I) mcDimvt—y'r 

)Vmfc\ Wuu (2, 2' -ttf»Jv» -^y^r;i/ (II), y^^^X (h'J^fJ^X7^» X ( 
I I ) > X h7^f U>t'X ( h 'J7xrMX7^f » Xy^r;U (I I) , tX (7? - y^7D^>^yXZJH X 

(i i) ^<D2m<D~v*)vmwt&Eifimi*>tiz>. 

[0 0 6 1] 

* 

/^^JAitttLTIt xh^+X (hU7x-MX7^» A5yW (0) , t:X (v^P^-^^-l, 5 

-vx» /^7y«7A (0) ^OirD«cO/N°^^^7A^#: ; ^/N°^^^A (II), y^DDt'X K>^hU 

;W n^V^l* (II), v^^HfX (h'JXfWX7^» A°^v^A (II) ^(D2m<D/^^zyOAm»U 

[0 0 6 2] 

ffli^dibTH T-h^ + X (7irhxhU;i/) $S (I) aW7MpU>11, 7x^«, *5P;Pt:X ( H J 
;7xx;i/*x:7^ » ^ (I) , (2, 2' -fc*tfU^>) $fi (I) > >^PP (1, 3-^^> ? X» x£@ 

(I) #(DlflB©«H«fra:£f***frfsns 0 

[0 0 6 3] 

un? > ©»#05%, xy^;i^#**jff*L<, 2 «<z>xy dr;P»#*«J: 0»* 
[0 0 6 4] 

M^!&J8£g#Ofite, 5$ (1) T'S^n^fiftl^CMLT, MO. OOOOI^MIO. 

l^HTi*, »SL<lt 0. 0 0 0 1^M±0. 0 5 ^USTF. «t 0 »S L < 0. 00 1W±0. 
0 2WTT'^^o 
[0 0 6 5] 

CCTS (1) TSSns»l#©i8Sll »tR)6Sfta:^ »St)l:t)ii6im 

, 5t (1) T^$n^>#*ft:, *«^^*^9A*«ttf«»*JB*|flcfl!)^W-* 1 0 011% t Lfccht, JfJKH 
, 0. 0 5BS%£A±4 0 %a*%J^T, iOffSKIl 0. 1 fiS%£t_t 2 5 S*%£TFT&£o 
[0 0 6 6] 

[0 0 6 7] 

Sl6iaKtt5 0-1 5 OtSSWJK, ckD»SL<«, 7 0-1 2 0^^^0 gjKuran MO. 5-1 

0 oB*imfifln?**a«, 5 op#mart**#*L^ 

[0 0 6 8] 

TTS6i:S*S« (113) o 
[0 0 6 9] 

XS3^fflViSClt©T**-t?n«©-yir;P«#:4:l/Ttt, h*X (1, 5-v 



^^ 2004-083637 

■ « 



(17) 

>/nt^^yX» ~ytr)V (0) , (X^l/» t:X (hU7i^*X7^f» ^yWP (0) , ^h^+X ( 
h"J7x-MX7^» - y^fcifaiWRSft, *Tfc> fcf* (1, 5-v^7D^i7^vX» Xy^rJl/ (0) 

[0 0 7 0] 

ifP<ffi<D-^^r;l/^tt, lffi£fc«2ffi(DXy^Jl/£g&£^ lfflfi 
[0 0 7 1] 

fDffi-ywi/»#©ffifflin a (i) TSsnsiifti^msLT, o. ooooimio. l^ue* 
T, ffib<n o. ooo i^ej1/K±o. o 5^;i/i^T> «to»SL<tt, o. o o i ^e;i/JW± o . o 2 ^ jpht 

/Bl^Sft*. «ffl«**ig/h«4:. ±RttRjeWTtt&^a«, I^t^iiM^ffl 

[0 0 7 2] 

>^%tt>%mVT^f3L^ffitiL?-C$>r>, 2, 2' -ee'JyJk 1, 1 0-7it>hD'J>, 7<5 1 L/>t:X^ 
*U-\/U>, N, N t -Th7*^)VJi?-\s>z;7 3i>m<D<£&m&tiLT ; h'J7x^WX7^fX HUhUM 
X70, h'J^MX7>fX h 'J 7 1 ; + 7 >f >*0^£*7 7 >f >Ettf ft t* A^JSS ft, Mffltt, 

[0 0 7 3] 

tt^OiS^filtCD^^S, fc*X (1, 5 ->^a:*i^>?x» x^;l/ (0) *<&tr^fc*14BEffP£: 
IT2, 2' -hTtfU^SiP*&3Ra«»SU^. 
[0 0 7 4] 

Ii3l:fflM:t0TS5 l«(Dii#^LTil (I) , mtm (I) > h'J 7Md/^>XM> 

ttffi (I) , z/7>ttM (I) > ^*:7x>- 2 (I) , (7th=h'j;W M (I) ^ 

W7;PtDiJ>WS*t«*Sft5. lffi<0«B«#:Ottii*«tt, St (1) TSSftSmSttl^KttLT, 0 
. OOOOl^HiO. l^I/KT, !ffSL<H> 0. 0 0 0 1 *;i/J&U 0 . 0 5 ^JHUT, <fc Qtff S U < tt, 0 

[0 0 7 5] 
[0 0 7 6] 

<5 o 

ddtCT^ F^»i«£H, N, N' - z?*^)V7*L F, N, N' -y^^MMT^F, N-*3MHfaU 

FX 1, 3 - y ^Wl/ - 2 - >f ^ ^7 "J yV >&^tf ^ft, N, N' -y^fM^AT^H, N-^^fcT 

[0 0 7 7] 
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[0 0 7 8] 

o 

[0 0 7 9] 

SJ5SiB««, WKIBJtSnfcH**, SO-lSOtg^ffSK, 7 0-12 Ot^iOjfJl^ l^«f&1H 
[0 0 8 0] 

[0 0 8 1] 

-y3>i7nvHi/77>f- (GPC) la 0 # 'J 1/ >t*S©¥^»f t, 

[0 0 8 2] 
Jt«0« 1 

^#X#B5\,T\ aiizKT-h^fc KP75> (5 0ml) +(CT, /^y^P^/t^ (1. 18g, 5. 0m 
mo 1 ) t^^zy^WE^y^y (10. 6 2 g, 4 5 mm o 1 ) <DM&%0 (^HfcT 1 : 9) t7^y»JA ( 
1. 33g, 54. 7mmo 1 ) (DjgJS€r^fiTiTt3i±fCo 

C©fh7tFD77 >»*Kfi'&ftMI<!: LTv# n n (2, 2' -hftf'JS?» (I I) (50 

mg, 0. 1 7mmo 1) £inxT, ^Si;tfX»H«T, ««*frTT2 4l»IW»^b«^*^trS***»fc 

, o c<DKi&mm$:£m<Dx.? s—jwiztsm^teitfibimz.* tt»*s*iaKcfcoiaiRbfc. 

C ; 8 8 . 33% H;5. 76% Br; 4. 4 2 % £tSU «*@JR*^ 6#»fcfi-&JK^kL ft 
4 0%t^fc. N, N-y^fWJl/A7$H (DM F) KnJjgTfeO, GPCSO^CckO 

S^^fltSi^^^fittfn^n, Mn= 1 3 0 5, Mw= 2 3 3 5T*ofec 
[0 0 8 3] 

JhfBtbtfe^J 1 TffiSiganfcfi^O. 2 0g (SBrH 0. 1 lmmo 1 CffiS) SrtO, d CD*S-&#£, N 
, N-y^fMJl/A75H (DM F) (10ml) jgSf+KT, t:X (1, 5 - n:t£ ^ vx» -y$r;p ( 
0) (0 . 0 2 0 g, 0 . 0 7 3m 
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mo 1 ) 2, 2 ' -t'tf'J >J)V (0. 0 1 1 g, 0. 0 7 lmmo 1 ) <h 8 0t:fCT2 4 l$|8!EJS3-tt-fc. K 

mz. ^t>^-7tk; ^mm. *. ;-)v-e$L-?tz.mz, xmlt, o. i 5 gnmft^it&wzmc. 

Z&mftTit&WDKmttVUmt, C ; 8 9. 92% H;5. 24% Br;0. 5 7 %T& K) , G P Cii^{C<t 
Ogc^^fttfig^^^S^^-n-^tX, Mn= 1 8 9 0, Mw= 2 8 8 OT&oAc ^©i^l:, *3iS/M3 

[0 0 8 4] 
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F^ — A(##) 4J032 BA02 BA04 BA07 BA09 BA12 BA14 BA18 BA20 BA21 BB01 

BC02 CA03 CA04 CA12 CB01 CB03 CD02 CD07 CE22 CE24 
CG03 



